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*l>iB)*r, allE^l 71^31 ^ J^bfl ^> 7 > ^^m. °^*L tH^Rr ^> ^-ej^ol 

°M, #7l <3AE]ti. ^^^1^ ^14=1^ 7]]olH i^TT -2.^3 

£ 3 
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^] 

TflolH #±X\%} ^ S^*]^ {Transistor decreasing gate 
capacitance} 

£ 3-^ £ 2^ ^^ti. ^^^Vofl H^fl^l^Eil- iL^^r^ ^E^tf. 

£ 4^ £ 3^ rv-IV' #^§- tcj-el- ^E^. 

S. 9^ S. 8^ ^e1j± ^^^Hl *§^€ H^l^t Ji<^fe ^^l^f. 

5. 10£- £ 9^ X-X'^-i- M-^tVB ^-^£o]cf. 

£ ll£ g- 4°fl 4^ ti. oj^^. t^o^i- ^SE^tr. 

200, 300, 400 : «hE.*fl 71* 205,305, 405 : <^ 
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210a ,210b, 310a, 310b, 410 : 



220, 320,420 : TlMB *m 



235a, 235b, 330a, 330b, 430a, 430b : ±SL^, = °3 ^ 



240 : ±SL£. ^ tifl ^ 



245 : *fl 1 



250 : JE.3M 



255 : afl 2 



<19> 



<20> <HtiV*}BB S^(M0S:metal oxide semiconductor) S^ae^ Til c>lB n 

2) 7]%*\) ^ tt r^Bi ^ <3*!BB ^5)^, ^ ^M3*Rr ^X^^l ^ 

yfoi^^ §1-1401 rf. oieitr B^Ibe-1^ «fls.e| ±7f * uHlBsl ^m, 

<21> BB B^lBE^ ^ ZL^S)- ^Wfol^ofl ol-g-Sl^ H^M^fe Jl^i^ol o] 7 }s\x^^^ 

*r 915L^ ^4 #°*M: 7>*1 1 3>H, B^ ^ 915m ^ £ 

IKon-resi stance)^ 5^ ir-SL^t}. 

<22> SE«h Jl^Sf B^lBE^ ^o. ^ ^Sf^* oj o. ^ 711 olH #B*] 71 

^7 3°1 ^.£L«H, ^7flofl^ JI^H). B^lBE^ ^jolE x^o} ^Kg. ^Al7l7l ^ 
H ^ol S ^BlHAi d)M ^Bfl(3^r S>1# ^Bfl)S TllolB ^Tll^Jl ^Cf. 
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<23> °\?\% ^13^ TflolH #^g- £ffe Jl^sf H^H^l^Ei^ °1^§^ 6,084,266^^1 

<24> oBE^ti. <^^(120)^1 M>H*fl 7l^(iEAl5)^l ^-g-^ofl Pfl^ ^nfl^. TIME 

(100)ol «fl^^4. 

<25> TIME #^(100)Sj ^^(120)011 ^^O] ^OJS]^, iii j= 

Sll°J ^^(S,D)ol $^t)-. olnfl, * J=3|<>] °J^(S,D)£- TlMH. ^(100)^- 7}c>l ofl 

<26> ^71 ^ ^5fl^ J1^2|- H^^l^E^ TflojH ^14=1 MS tifl^^-O.^ TiMH 7-1 

°lB *1^8r II ^^^.5. Iil^-*f7|- ^7l i^S}- H3l*l^Ei°l ^ ^#6)] 

7l^^l &JI #*1 ^E^y. ojo^ ^LtH^^cf. °]S}o3, *1]4l^ TflolH #^8r JL^ 

6,084,266 ^-^^ £ l<i 7flAl^)ofl TflolH tA^i^t} 

<27> o]§ JiCf *H1*1 ^^sr}^, <£:*V^ TflolH ^ ^(100)^ iii ^ = efl 

<£^(120) 7>o]ofl tifl^SH, °£<*\<LS-^Bl JE.efl°J ^ o_sL * = 7fl *Rr °3 

«-8: ^> ^^(120)31 SL^e| Jf-g-ofl z^-zj- ^l^M, Jl 

H^l^S] 3^ *#ofl ^*>^1 e>^Cf. olofl Oj-eh, nfl^ ^Efl^ TflolH #^-(110)£r 
olEitb J2^7V Cf^7fl ^^^0.5. 0]*H, ^tfl^^-S. TflolH 7fl2flAl^i^ ^cflAl^ ^ 
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<28> v £ ^ t Joachin N. Burghartz#H ^r°1 "TAILORING LOGIC CMOS FOR RF 

APPLICATION" fe^-(200Hd IEEE 150 ifl*l 153^H1 s^^, Jl^sf B^liEi^ ^ o]^ * 
31-rf- °1^~§- ^*r^ ^tfl ^r^Hr (maximum oscillation frequency : Fmax) ^ ^ 

^HKcutoff frequency: FOfe- XMH ^ 7-}%V(R g ) ^ 7ll°lB ^flsfl a] ^(Cg)^ ia}til sfl ^-t}- 

7^J-o) ^^Cfi ^U-^JE ^ ^ o]S. £ ^ o]^ oi^ + &t}. 

<29> n}sH, £ ^-^^ TlMH ^-^1^4 711 °1B ?I)*IW€^* 

tIHB ^^^i=f. ^1 "fl , 7fl°lB ^*8= ^ ^ •Jf-S cf^r^ 4 s !!! 

^7H, ^-71 <5*&]B ^^uflofl ^71 TflolH ^Pr* 5. 

<31> SEtb, l^S] 4^" *2*HH ^r'S, te^l 7]^:^ ^ -^-^1 <^E]«. cg^ol ^ 

B ^ oBElB ^ofl Z^-zVofl ^ ^ =efl<y ^^o] ^sqji, Aj-7l 7^ 
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#^1 #7l ±-SL^ ^ =efl<?l f>}^2\- #7}^°.S. <&£.£\S& *fl 1 ^ wfl^o] 

*H 1 ^ *fl# #-¥-°ll #7l 1 ^ ^-4^ ^l^BB #7l 

#3 

^^U, #71 yV£*ll 7l^r#<Hl 711 olH ^^"i- *}°H ^ul 711 olB *I^ 0 1 <§#^i}. 7)1 o]B 

#^8r # U o V ^ ^ ^#^5. <?l#Sl^ W> sfl^O-S. ^#Sl<H H## 6 l*Cf. 711 

olB ^ °^^1 <^B cg^ofl ^^-^ ^ i^eflo] oj^ol ^^SlJl, aj-^j 7^ #^-ofl 

#7l iii ^ H.ell<?] oj<^- ^uj-sq. tJ^^BB ?i^£lB^ A 1 ^ fg^Q 

t\. SE^r, #71 *)1 1 ^ tiflAl #-*jM|, #71 1 *d^ «ti^*Hf7 #7l3BB ^£3^*1 ^-71 

BB^ ^ -E-efloJ ^3*1 tH& ^>M-£) ^i7l^BB 9l^5lB^- ^1 2 ^ 

^ yfl^°l ^^^l. #7l ^ ^ H o V ^ ^ ^G-S, 9l#£l^ 711 ©IB ^ ~t~ ~nr 

-4 Bb]bW£)B^- #7l ^B oJ^i-Hl iHefolB *§#£] B*} ^^^o) ^^cf. 

B*V, ^- ^r^^l a t}^- ^X|aflofl ^^}Tg, al-B^l 7l^r^ B€-°ll <^B)B ^^ol 

^^SlJl, ols]^- tiJ-B^ll 7l^r#o11 TflolB ^o^^-o. A}o]6{] ^ ^olB ^i^-ol ^£tf. 711 
olB *I^°r # a o>^= ^ °l#Sl^ l=K^ a> sfl^BB ^sqoi nfl^ ^Efl* 

^l* 1 }. #71 711 olB ^ o^oj oflElB ojo^ofl ^ BEflo] oj ^ ol ^- 7 ] tij- 

£^1 71^; #-^-ofl A o V 7 ] * JEL3101 oj <^ ^ ^ ^j-uf^ ^ 7 1^BB ^M^B^- A 1 ^ 

^ wfl^ol ^^^cf. 5E*K #71 ^ 1 ^ tifl^ #^-^1, a o v 7 ] ^1 ! yflAluZl-^ ^7^BB 

^£1^1 #71 iii ^ = ello] ^insl^l cf^- ^140) cg^^ ^ 7 ^BB ^ 
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*H 2 ^ «H^i# °H, A o v 7l ^E^a. OjCrf^ ^ ^ 

<34> Aj- 7 ] ^4 ^nKg. STI^^ ^ 5U-2-^, ^ JELefl^ ^ ^ #7l Tfl o] H # 

<35> >1] 1 ^ >fl 2 ^ yfl^l^r ^ *>*l ^^^-S JS^]-^^ W > afl ^ 

<36> oi^> ^«.*v £1 goii ^7i<5-H yj-^^tl: *a*Hl» -i^si-s.-^- W. =L^, 

A o V ^^ ^^Hl-l-S ^^H^ 3-2-3. ^SH^H^ o> ^c^-. ^-1^0) -a] A) oils. 

^ ^^HH ^^91 7>^1 AH7fl ^.Cf ^^*>711 ^^*>7l 

<H*l^r nf^i, S^^M ^ qsfr - ^g}.^ o. Jlf 

^^H^l S^^-^l^i ^IS £tb, <H 

•3 #°1 # 3^ «K£*)1 71^;^ »^-»oll ol^jr 7l^flSl^ 3^-°fl, ^ ^ C4-^ 

<37> (^*H 1) 

<38> £ 2^ ^ -^AHl icfl rcfs. op^a. cg«^^. JjLo^^ ^^^oIji, £ 3^ £ 22] 

ofl^y. °J erf AVofl e^^^Eii- i±o^^ jg^oio] , £ 4^ ^ 321 iv-IV' tq-e}- 
^tb ^r^£°l^. 
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<39> £ 2, S. 3 £ 41- ^S^M, «>J£^1 71^(200) ^Ml H^^1^7> ^ElH <g 

^(205)^1 tr^ 5] H^j- *fl 1 ^7} ^-e]BV(2io a )ol ^^^cf. 1 £3 *}-(210a)€- ^# «- 

°] STI (shallow trench isolation) 1 ^ $L°M , ^^(205)^ ofll- -&<H *>zj- 

H(plate) ^Bfls tr^€ ^ ^cf. 

<40> ojjEiti <^^(205) TllolH ^i^-(220)ol wfl^l^cf. tI^h ^^-(220)^8: '°fl4=l ^ *fl 

^, ^o_H cf^ 7fl5] a]- 3fl i£( 220a, 220b 5L^>£^- nfl 0 !^, sfl^ 

(220a, 220b)^ 7}^}2]^ $.7}^ SL3. <£%S\o] oj^ + o^t}. T1MH #^-(220) 

^JIS, ^JsL eg ^(205)^ ^7} ^EflH o] tcfl , TllolH #^-(220)-4 ^£^1 7} 

^(200) AHofli- TllolH ^^^-(215)ol 7fl ^fl ^ ojtj.. 

<4i> TllolH ^(220) ° 0 ^sl oflElH °J^(205H1 #^#ol ^ojs]^ ^oa eg 

°^(235a:S) ^ ^flo] °J ^ (235b:D)ol ^^sj^. ^7} «KE*fl ^l^l BfOj^ 

f-£-§- B^oHo}: th=r. °r*si , ^o.^ o|^(235a:S) 3l ^)9l °j <3 (235b:D)£- 7^1 o] 
H ^^-(220)^: ^r°Hl ^ 12tHH «fl*l€i=h 

<42> ^AHHlA-1, TllolH #^2) TflolH ?fl2flAl^^l- ^S^l ifl *M , 7\) °] H 

^^-(220)^1 z^ofl ^(^o. nflH^^i) *ll 2 i7> ^-&]5i-(210b)ol ^^1}. 

*ll 2 ^7} ^-Sl^-(210b)^r >fl 1 ±.7} ^-5l^-(210a)3f ^>#7>^lH STI ^^-S. ^€ ^ $J^- 
^,^11 i4 ^Bl^ v (210a)4 ^AHl *g>^ ^ olt}. g:^ ^ 2 ^rSl^-(210b)^°r 7HM 

B ^^-(220)^1 ^iLt}- -S^l-Tluf, ^ ^ ^ 91^. 

<43> ol^-^-o. ^ ^aHHI 9]t}^, TllolH ^^-(220)^1 H/^ofl 2 i^} ^-^Hi-(210b)ol 

^sjofl 4^ 2,1 2 di*} ^el^-(210b)ol m^oll TllolH 7fl3llAlE-l^ ^^d^og. 

^-§-5>Tll 5U, JE^oll ^33^r 711 sfl AlEi^l -fr^o] ^rflA^lTll S}<H . ^aZf^HS 
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TlMH. ?fl3fl^l^^l- #^1^14-. 5£^r, 711 o]e ^(220)^ I2*Hr^ J1^3X|- 

^^We]-£ B^l^S] ^ofl Dl ^^ o£^cf. 

< 44 > 5^, 71MB ^(220)-g- ^Efls. afl^Al^ofl h]-h} ; TflolB. *i^* ^^]^ 

<45> (^Ajo^l 2) 

<46> £ 5 ^ ^ if^^l 041 2 oil i^-i ^ «V| ^d-Sr il^^r^ ^^£0^1, £ 6£: 

ofl tcj-sf ^SL^ ^ ^Leflo] ^ ufl^o] 2.^- ^Efll- B<^^- s^noi4, 

<47> £ 5 ^ £ 7-8: &2^-s}^, 7fl°lB ^(220), <3^(235a) ^ ^efl^l ^^(235b) 

°1 ^€ ^>£^1 71^(200) ^ofl ^ojni-^Ajs)^ o>^. } o. A>oH1 ^ ^ 

tifl^i(240)cl ^£4. ^^.^ ^ wfl^(240)^r iH^V^ a> sfl^i( 242a, 242b)* 2.^ 

(242a ,242b)-i-£- ^EflB o^^H , ^ °l-g-4. ^^.^ ^ tifl^ 

(240)^ ^71 ^^^(^lSl^l &-g-)* ^-S-*Rr all 1 €-^(245Hl ^ ^ 

(235a)3}- ^7l^o.S ^^^4. 
<48> JE 6 ^ £ 7* ^S*H , iS.^ ^ wfl^i(240) ^ «H^d(250)ol ^ 

^4. ^-71 £ 6£r B^l^l ^°\] ELi])<£ ^ wfl*}(250)°l *§^& ^-Efll- B<^^, 

^ Hfl^i(240)£l ^^^4. °H , ^^.^ *m yfl^i(240)4 ^ «fl^(250) 

Aj-oloil^ ^^^-ol 7fl7fl5l^ if- yfl^i (240,250)^: ^7)^1 ^<£^i=K °l^t}r ^}9l ^ wfl 
^(250)-^ ^^.i ^ yfl^i (240)21- JH^>^ w> 2fli|i( 252a, 252b)* S.^} 
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4 sflU (252a, 252b )£r 4-2 ^^S. tifl<I=14. ojofl, jELeflo} ^ 1*11*1(250)4 4 sflifd 
(252a)£- w 0 >^^.S ^^-^1^ ±ii wfl^(240)^l 4 2flH(242a) 4°H1 44 «fl*l€ 

*r $14. ^-ir^, =eflo] tifl^(250)^- ^^l-CS^^l ^-f-*Hr ^1 2 ^j-»f 

(255)°!] 4«H ^(235^4 ^7l^o.S. <^^€ 4 1 $14. 

<49> a. ^Al^o]]^^ ^SL^ ^ tifl^(240)* 4^1 *§^*}JL, = Hfl^(250)^- 

^Hfofl ^*>534 D Jr, £4« 4^4 «fl*m ^£ $14. 

<so> £ -^H^*}^, 4^ wfl^l(240) ^ JELefl<tl Hfl^l(250)# *113 ^31 

3. 44, ^ ^ $1^, «fl# 4%>* ^ $14. 

<5i> (^aHI 3) 

ofl^y. <g<*j^Ml ^4 m€4^4» iia^i- c 10 ^. c 9 o} x-X 44 

44\£ ^ 1 S£ C >14. 

<53> £ 8, £ 9 ^ £ 10<i JE44 44 ^£^1 71^(300)^ 4^ -?-£-<i H?14^^ 

7> ^€ 44 «§^4 <*!4 <^<*(305H ^351^- 4 1 -g-iM4(310a)°l ^ 

^44. ^ 1 i4 ^4(3i0a)-8- #4, ST 1 4^ ^ $14. 
<54> 6B^ tf. ^^(305) ^°fl 711 olH 4^(320) °1 wfl*144. TflolH ^(320)^ ^7l*V 4 

44 l°fl4 ^4 44 £4, ^14=1 ^efl ^, Ul44 4^r a> 5fl^( 320a, 320b) 

«fl^^4. 4^:^, 44(320)^ 7\^A^ s-^ ^7]^o.S 

$1# 4 s $14. °H, Tflole ^^. (320)J2 |. ti> £ ^ 71^(300) 4°Hfe TflolH ^<£4(315)°1 7fl 

71144 $14. 
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<55> TflojE ^^-(320) ^B) tl cg^ (305H1 :n.^J£ °l£r ^r°j£H ±3-^ ^ 

^(330a:S) ^ ^.efl^ <3 ^ (330t>:D)ol ^^^cf. ^7] «VE*ll 7l^^ Bj-^s}- 

tiVcfl^ Bf^ol<>|o> , ^^.i <^^(330a:S) ^ -ELefl<y <3 <3 (330b:D)£- tIHb ^ 

(320)-§- Aj-olofl ^ji mcfls tifl^^cf. 

<56> M. ^HHH^ ufl^ TllojE ^^-(320)51 Mx}^*\) ^^5]^ 711 °1 — ?B^^1 

a^S}-^ ^-«o V ^ ^ f 1 <Hi=. y o V %K2-S <?1#£1t7 TllolH ^(320) 

^ wj- sflig (320a ,320b) srH^l ^S^HS. 2 di*> ^ "2]-(310b)°l ^4£tf. *\] 2 

^> ^r^^(310b)^ TflolH ^^-(320)^ £7}^ 37^uf ^ ^ ^ ol > 

2 ±4 £-^(310b)£r *ll 1 ^\ £-i^(310a)^ v\&7}x]S. STI^^ t 5^. 

<57> ojSf^o] ^HH ^*>^, ^ u o V ^ ^ ^ Tfl °1H 

*i^(320)^ «!- sfl€ (320a ,320b) iHS}-°lH. *\) 2 i*} 5V(310b)^§: 

cf. oHlrcJ-ef, TlHB ^^-(320)^ is}¥-°\)5. x\] 2 i*} §e) ^(310b)ol 4)*1*M1 , 

<58> ^-71 £ 7<HH^r d^SL+ ^ tifl^i ^ =efl«l ^fslSXSm , s&7] 

<59> (^^Hl 4) 

<60> £ 11^ ^ ^^9] ^AHl 4 ofl 4= ofl^ti. <*j -g; Ji^^r ^^£olj7 ( £ 12^ £ 11 
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<6i> £ n-§- %2i^}<^, 71^(400) >M ^Hr^ °»TZ)a_ <g^(405)°l tb^^S^- 

^-Bl^(410)^ ^EjH. <3^(405)£r ^ ^oH* ^ U-^S. <a^-Sl£ 

<62> ofl^y. <£<*(405) <tf-M 711 °1H ^^-(420) °1 Hfl^sjtf. TlMH *I^-(420)£r ^-7l«V ^ 

*H H^sf ^o] ^Bfl ^, JH^>^ 7fl<^ w> 3fl i£ (420a, 420b )-^r ^*t*\S. 

^ ^til^H, «> sflig (420a, 420b) ^ 7 H>7>^^ 5L^ ^7l^o.^ &-§: ^ ^nf. 

olnfl, ajEjtL <3<*(405)£: ^ ^ H o V ^ ^ ^ ^^-5- ^(420) 

o] y> 2flBi( 420a, 420b) 7,}°H1 ^l^l^r ?H w>^-^^>^. 7)1 ^^-(420) ^ *KE*)1 

7l^r(400) ^>oloil^ t11o-|h ^^^-(415)^1 7fl7fl^cf. 
<63> TjlojE ^^-(420) °-^J± <3^(405)°fl ol^. ^<ys]<H <^ 

^!(430a:S) ^ = eflo] <3<*(430b:DH JL, <8^(430:S) ^ ^efl^l <S^(330b:D) 

£ TflolH ^(220)* A>ol^ -jl yfl^l^cf. 
<64> ol^^-^l oHeIji <3<* (405)^ TllolH w> 3fl€ a}°H i£e}olH 

^£ #7^ S.o^ sjrff ^ olcf. 

-g- 71 7) 3]f>}a] TflolE £^g- pflxj ^*Rr tM, Tllol^ ^^-^ -57^ 

oil ^tH4. 
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<66> 



<67> 
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11 

#7l #51*11 7}&2] ±^ J=L£.b(| *§S§S)±± 

#7l tiV^^l 7l##°fl TflojH ^"S^bi- *}°H !f-JL # U"^ ^ 

<2#sm i=Hr^ «V 2fl€-^-S. ^#5^ ^1^1 (mesh) ^Eflsj ^ojE 

#7] TllolB ^ 6 J=^ <3<*ofl Zj-Z} *§#£]^ iii ^ ^eflo] cgo^ 

#7l oflE^y. ^^tflol) #71 nfl£| ^Eflo^ TflolH iZ^fl- i^Rr ^.tt] 

2] 

*fl 1 *cH 5a«H^, A o V 7l i*} ^-S)^ #7] ^El«. <^iJH # 7 ] TflolH ^1^-21 1^ 

3] 

*fl 1 %H1 5^1, #7l i7} #71 ^ $ ^ # & *&^<L3. <£ 

#3^ TllolH W> 3)1 ^4 ^.tH^Sl^ i^SM = ^#B|^ ^ ^ilS. T5> 
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4] 

A] 1 %H] 91°]^ , #7l °-^iL °J^^- f^oH* ^ # tb IH^^L £#5)^ 

*H 1 *M A oM ^-s]^ STI (shallow trench isolation)^ 3J-§- ^8°. 
6] 

S *J ^ ^ AS H^fl^l^Ei . 
7] 

A cM *|| l afl^d ^3^, A oM >H l ^ afl^fe- ^7l^o.s ^sl^i 

#71 iii ^ H5)1<?1 ^s)x) ^ ^>qo] ^HAS ^^s]^ ^1 2 

8] 
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^7) 711 o]E ^ ^£|J± cg^^ z}-Z} ^5}^ ^ ^eflo] CgCrf; 

^71 aV£^l 71^ ^^H, ^"71 ±.$L±l ^ JEL3l°l *1"M-^ ^71 ^ 

^7l 1 ^ «fl^ AVJfofl ^sqn^ ^ ! Hfl^Tr ^7l^O.S ^^Sl^ 

#7l iii ^ £Lefl<y °j<^ ^^£1^1 ^ 4^- #7}^<LS. <g^sl^ ^ 
2 nfl-ii; ^ 

[^D" 10] 

11] 

X] 9 %H1 ^71 ±SL^ 31 S.Zfl°] ^o V 7l 7fl °T— Afolofl ^-ji scfl 
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[3^8- 121 

13] 

W> Sfl^i ^£l^r "fl^ TllolH 

^7} TllolH ^ ^ofl ^4 ^i^-^ ^ ; 

A oM *>^1 7l^r ^ofl ^ ^ , ^7l ^o.^ ^ JELeflo) ego*;- ^T- 

<a^si^ *il i ^ tifl^i; 
^ >a-7i *j = eii<y <3<*^ ^d^sl^l ^ 4^ *>M-^I ^7i^o.s ^^£l^ ^1 

^71 ^« 0 >^ ^ f 1 <$^-5)^ TiloiH ^ JLtH^-E^i- 

U] 

^1 13 *<H &<H>H , ^"71 4l7> ^-ElBVO. STI UVO] 3}^ m^lO^ ^ H^l^ 
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is] 

16] 
17] 

al£^l 7l^; 

#7l tiV^^l ^^tt *jE}M. o§cd; 

^-71 til£^l 7l^ 0 Ml 711 °1B ^^ev-i: *H°fl ^ji ^ W^s. 

t^O] U > ^£1^ ^ M^l TllolE 

#71 TflolB °<M^ cg^oil ^ ^ ^1°J 

^-71 *VjE3l 7l^r ^ofl ^^H, ^"71 iii ^ ^eflo] ^2=. ^>M-^- 

^■71 *fl i «fl^l ^-^1 ^1 ^1 i yfl^l^ ^l^is ^sl^i 

^ a)l^-g- 

^71 <2»B|*. °§<3^ #« 0 >^ ^ ^ ^ ^ H o V ^^- ^^£1^ 711 olB ^ *>°1 
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[^t^ 18] 

*fl 17 5U°H, A <M d^V STI^ ^J* ^^<LS- *}±= B^l^Bl. 

19] 

20] 
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